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demonstrating the association between elevated leukocyte and neutrophil counts and poor neurological outcome following neonatal asphyxia. Neutrophils are known to mediate injury in acute ischemic stroke, especially during reperfusion. Hashimoto M et al. 2 demonstrated reduced neutrophil expression of the adhesion molecule L-selectin (shed prior to neutrophil infiltration) in neonates with severe asphyxia. Recently the assessment of L-selectin cleavage on neutrophils has also been shown to be useful for the detection of Toll-like receptor pathway anomalies resulting in abnornal sepsis responses. 3 Endotoxin dramatically sensitizes the immature brain to injury and induces cerebral infarction in response to short periods of hypoxia-ischemia that by themselves caused no or little injury. Both CD14 and Toll-like receptor-4 mRNA in the brain were altered in association with this sensitization of injury. 4 In addition, clinical chorioamnionitis is independently associated with a four fold increased risk of cerebral palsy in term infants and a history of birth asphyxia was also strongly predictive of cerebral palsy. 5 Did the authors find increased evidence of infection in infants with poor neurological outcomes, such as elevated C-reactive protein, positive bacterial cultures (blood or cerebrospinal fluid), maternal pyrexia or histological chorioamnionitis? I wondered if any records of cranial imaging, such as cranial ultrasounds, during the documented neutrophilia and leukocytosis were available to the authors. Thank you for your interest in our paper titled 'Elevated total peripheral leukocyte count may identify risk for neurologic disability in asphyxiated term neonates.' 1 We agree with your comments that bacterial infection significantly augments hypoxic-ischemic neuronal injury. However, we did not find any documentation of bacterial infection in the first week of life in our cohort of infants who had poor neurologic outcome at 18 months of age. There was no documented maternal fever or clinical/histological chorioamnionitis in any of the mothers of the babies. Blood and CSF cultures obtained in the first 3 days of life came back negative or 'No Growth.' Only 6/9 infants had cranial ultrasounds, the results of which came back negative or within normal limits.
Because none of the neonates in the 'poor outcome' group had evidence of bacterial infection, we speculated that the observed leukocytosis and neutrophilia may be due to a hypoxia-ischemiainduced activation of the inflammatory cascade. One of the hallmark responses of ischemia is a pronounced inflammatory response, characterized by neutrophil recruitment into the ischemic zone.
2 Hypoxia increases leukocyte production and the number of circulating neutrophils. 3 In addition, hypoxia is observed to cause a dramatic decrease in neutrophil apoptosis, significantly prolonging neutrophil survival and exacerbating neutrophilmediated tissue destruction. 4 Specifically, cell injury or cell death due to hypoxia-ischemia can activate surrounding immune cells such as microglia and astrocytes 5 leading to the synthesis and production of pro-inflammatory cytokines such as interleukin 1b, interleukin6 and tumor necrosis factor a (TNF-a). 6 Cytokines increase vascular permeability 7 and upregulate expression of intercellular adhesion molecules, mediators that induce migration of leukocytes and promote local inflammatory reactions. 8 In addition, cytokines increase the affinity of neutrophil integrins to intercellular adhesion molecules 8, 9 promoting trans-endothelial migration. 7, 10, 11 Inflammation-induced cell injury occurs due to the 'oxidation burst' that involves neutrophil production of reactive and toxic metabolites such as hydrogen peroxide, superoxide anion and hypochlorous acid. 12, 13 Thus, in addition to core tissue damage from a deficiency in oxygen or reduced blood flow, a penumbra of cell injury progresses from invasion of phagocytes and local production of free-radicals and toxic metabolites.
Although the above hypothesis is intuitively appealing, our results do not establish a cause and effect relationship between peripheral total leukocytes and abnormal neurodevelopmental outcome in neonates with neonatal hypoxia, but suggest that elevated levels of WBC and ANC may be predictive of adverse long-term neurologic outcome. We believe that additional studies are needed to determine the time course of neutrophil activation and infiltration in normal and braininjured neonates.
Regarding the figure legend to Figures 1 and 2 , the open squares & describe infants with good neurologic outcome and filled squares ' are for infants with poor neurologic outcome. We apologize for the error. 
